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Review  of  the  Water  Supply  Stations  on  the  Peoria  and  Eastern 

Railway. 

Thesis  F.  J.  Bird. 


This  investigation  of  the  Water  Pumping  Stations  on  the 
Peoria  and  Eastern  Railway  was  undertaken  in  order  to  determine 
their  general  condition,  cost  of  maintainance ,  cost  of  operation 
and  the  possibilities  of  improvement  in  this  last  item. 

This  thesis  is  a  continuation  of  the  one  written  on  the 
same  subject  last  year  by  Mr.  E.  L.  Mayall  and,  where  possible, 
use  has  been  made  of  the  results  of  his  investigation. 

In  the  following  matter  each  station  has  been  treated  sep- 
arately.    A  general  synoysis  and  summary  will  be  found  at  the 
end.     The  investigation  and  the  calculation  of  results  at  each 
station  was  divided  into  the  four  parts  as  follows: 
1.     General  Inspection  of  Plant. 

Under  this  head  the  following  information  was  obtained: 
Date  of  installation. 

Distance  of  pumping  plant  from  station. 
Name  of  pump  and  size. 
Kind  of  boiler  and  size. 
Kind  of  tank  and  size. 
Kind  of  support  for  tank  and  height. 
Kind  of  buildings  and  size. 
Length  and  height  of  suction  pipe. 
Length  and  height  of  discharge  pipe. 
Length  and  size  of  all  other  pipes. 
Kind  of  well  and  depth. 
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Number  of  water  columns. 
Sketches  were  made  of  the  general  arrangement  of  pump, 
pump  house,  coal  house,  tank,  track,  and  piping. 

Sketches  v/ere  also  made  of  the  pump  house  showing  the  pump, 
the  boiler  and  the  the  piping. 

2.     Efficiency  test  and  determination  of  the  coefficient  of 
discharge  of  the  pump. 

(a)  In  the  efficiency  test  a  careful  account  was  kept, 

.  throughout  the  test,  of  the  weight  of  coal  consumed, 
the  v/eight  of  vaA,er  evaporated  and  the  quantity 
of  water  pumped. 
With  these  data  it  was  possible  to  determine  the  weight 

CL 

of  water  evaportted  per  pound  of  coal,  the  weight  of  coal  con- 
A 

sumed  in  pumping  one  thousand  gallons  of  water  and  the  weight  of 
coal  consumed  in  performing  onemillion  foot  pounds  of  work. 

(b)  The  coefficient  of  discharge  of  the  pump  was  deter- 
mined by  two  methods,  which  are  as  follows: 

Method  Number  1. 

The  number  of  strokes  of  the  pump  during  the 
test  was  recorded  by  a  continuous  counter. 
Knowing  the  piston  displacement  of  the  pump, 
the  theoretical  discharge  can  be  calculated  by 
multiplying  the  number  of  strokes  by  the  dis- 
placement.    The  actual  discharge  was  measured 
by  a  tank  designed  especially  for  work  on  this 
thesis.     It  was  designed  by  Mr.  Mayall  working 
under  the  supervision  of  Mr.  Seastone,  by  whom 
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the  apparatus  was  originated  and  developed. 

The  following  is  a  description  of  the  measuring  tank  taken 
from  The  Technograph,  Vol.  14. 

"It  consists  essentially  of  a  tank  of  three  compartments 
with  a  short  wrought-iron  vertical  discharge-pipe  and  a  glass 
tube  for  measuring  the  velocity  head.     Pig.  1  shows  the  longi- 
tudinal section,  Fig.  2  the  plan,  and  Pig.  3  the  end  elevation. 
The  water  to  be  measured  enters  the  tank  at  A,  passes  downward 
and  through  the  compartment  B,  and  is  discharged  through  the 
pipe  P.     The  rectangular  opening    R  in  the  outflow  compartment 
E  terminates  in  a  spout  D,  which  may  be  detached  when  desired. 
The  velocity  head  used  is  the  height  to  which  water  rises  in  the 
glass  tube  T.     The  discharge  is  computed  by  the  formula 
Q=c  a  2gh,  in  which  a  is  the  area  of  the  pipe,  h  the  velocity 
head,  and  c  a  co-efficient  to  be  determined  by  experiment. 

"With  the    apparatus  under  consideration  three  sizes  of 
pipe  were  used,-  2-in.,  3-in.  and  4-in. diameter.     The  pipe  is 
ordinary,  black  pipe,  and  in  each  case  the  actual  diameter  was 
0.1  inch  in  excess  of  the  nominal  size.     These  pipes  are  12 
inches  long  and  project  2  inches  into  compartment  B.     The  ends 
were  planed,  the  outer  edges  beveled,  and  all  burs  removed  from 
the  inner  edges.     A  6-inch  flange-union  E  with  bushings  serves 
as  a  connection  for  the  different  sizes,  and  the  method  of  their 
attachment  is  shown  in  detail  in  Pig.  1.    The  change  from  one 
size  to  another  may  be  quickly  made.     Por  satisfactory  operation 
the  velocity  must  be  fairly  uniformly  distributed  over  the  cross- 
section  of  the  pipe,  and  this  necessitates  the  use  of  the  baffle 
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Fig.  1-4. 


board  a  b  c.    Fig.  4  shows  this  in  detail,  the  vertical  portion 
a  b  being  solid.     The  horizontal  board  is  provided  with  a  number 
of  1-inch  openings  and  serves  to  distribute  the  flow  fairly 
uniformily  over  the  compartment  B. 

"The  glass  tube  T  in  Fig.  1  has  an  internal  diameter  of 
0.5-inch,  and  is  provided  with  a  brass  tip  F.     This  tip  is  about 
1.5-inches  long  and  the  diameter  is  reduced  to  0.19-inch  at  the 
end.     It  has  a  bore  of  0.12-inch,  this  being  made  small  in 
order  to  reduce  the  fluctuation  of  the  water  column  in  the  tube. 
The  tube  is  graduated  to  half-tenths  of  a  foot.     It  is  adjusted 
concentrically  and  even  with  the  top  face  of  the  discharge  pipe. 
The  tube  is  held  in  place  by  means  of  the  clamp  shown  at  S, 
Fig.  1.     This  arrangement  permits  a  horizontal  and  vertical  ad- 
justment, enabling  the  tube  to  be  easily  set  at  the  proper 
posit  ion. 

"Experiments  were  made  to  determine  the  effect  of  using 
glass  tubes  of  different  sizes.    With  the  conical  tip  it  was  . . 
found  not  to    be  necessary  to  deduct  the  area  of  the  tube  from 
that  of  the  discharge  pipe.     The  effect  of  using  tubes  of  dif- 
ferent sizes  was  inappreciable,  and  it  was  shown  that  little 
errors  results  from  changing  the  sizes  of  tube.    Without  the 
tip,  it  was  necessary  to  deduct  the  area  of  the  tube  from  that 
of  the  discharge  pipe  in  order  not  to  affect  the  co-efficients. 

"The  apparatus  was  calibrated  in  the  Hydraulic  Laboratory 
of  the  University  of  Illinois.     The  source  of  supply  was  a  stand- 
pipe  4  feet  in  diameter  and  60  feet  high,  which  is  fed  by  a 
6-inch  main  from  the  city  water-works.     The  discharge  was  meas- 
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ured  in  a  pit  which  has  been  carefully  calibrated.     This  pit  is 
25  feet  long,  8  feet  wide  and  3.5  feet  deep.     A  thousandth  of  a 
foot  rise    is  equivalent  to  0.2064  cubic  feet.     The  rise  was 
measured  with  a  hook  gage  reading  to  thousandths  of  a  foot. 
.Each  experiment  involved  a  rise  in  the  pit  of  at  least  0.5  feet 
thus  keeping  the  error  of  observation  very  low.     It  is  fair  to 
assume  that  the  error  of  measurement  did  not  exceed  one  quarter 
of  1  per  cent. 

"Having  adjusted  the  gl __ass  tube  td  its  proper  position, 
the  0  reading  of  the  hook  gage  in  the  pit  was  noted.    Water  was 
then  admitted  to  the  tank  and  allowed  to  run  until  a  fairly 
uniform  flow  had  been  established.     During  this  time  the  water 
was  carried  to  a  drain  through  a  galvanized  iron  pipe  attached 
to  the  spout  D.     The  time  was  measured  by  a  stop-wateh.  The 
height  of  the  water  column  in  the  glass  tube  was  recorder  at 
equal  intervals  of  time  and  the  mean  of  these  readings  taken  as 
the  head.     The  flow  was  kept  uniform.     The  fact  that  the  water 
column  stands  3  or  4  inches  above  the  top  of  the  jet,  enables 
its  height  to  be  easily  observed,  and  it  may  be  read  with  an 
error  of  less  than  0.01  ft. 

"The  diagram  Pig.  7  gives  the  coefficient  of  discharge 
with  different  velocity  heads  for  the  several  sizes  of  pipe. 
Pig.  8  gives  the  actual  discharge  in  cubic  feet  per  second  for 
different  velocity  heads.     It  will  be  seen  that  the  form  of  the 
curve  is  essentially  the  same  for  the  three  sizes.     The  mean 
error  of  the  co-efficient  of  discharge  for  these  observations  i 
onsquarter  of  1  per  cent,  and  the  probable  error  of  a  single 
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observation  one  fifth  of  1  per  cent.     It  seems  fair  to  assume 
that  the  apparatus  will  measure  the  discharge  with  an  average 
error  not  exceeding  one  quarter  of  1  per  cent  and  a  maximum  er- 
ror well  within  1  per  cent.     It  should  be  stated  also  that  it  is 
not  best  to  use  heads  lower  than  0.6  ft.,  as  below  this  the  co- 
efficient drops  rapidly  and  the  error  of  measurement  is  likely 
to  be  greater. " 

After  determining  the  actual  discharge  we  obtain  the  co- 
Actual  Discharge 

efficient  of  discharge,  which  is  *    • 

Theoretical  Discharge 

Method  Number  2. 

The  theoretical  discharge  is  measured  in  the 
same  manner  as  in  method  number  one. 

The  actual  discharge  is  measured  by  making 
very  careful  reading  of  the  amount  of  water 
pumped  into  the  stand  pipe  during  the  test.  In 
doing  this  the  floats  on  the  tank  were  not 
relied  upon  to  be  correct,  but  all  measure- 
ments were  taken  by  letting  down  a  float 

through  the  man-hole  on  the  top  of  the  tank. 

Actual  Discharge 

Co-efficient  of  Discharge  =    . 

Theoretical  Discharge 

3.    Possibility  of  decreasing  the  cost  of  operation. 

The  tests  at  the  different  stations  show  the  condition 

of  the  pump. 

The  cost  of  operation  can  be  reduced  in  cases  where  the 
pumps  are  in  need  of  repair  or  are  working  under  unfavor- 
able conditions. 
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Since  several  railroads  have  found  it  profitable  to 
change  from  a  steam  pump  to  a  pump  driven  by  a  gasoline 
engine,  at  each  station  this  question  was  investigated  and 
the  following  points  noted. 

(a)  Distance  of  pump  house  from  depot, 

(b)  Amount  of  water  pumped  per  day. 

(c)  Present  duties  of  pumpman  in  addition  to  attending 
to  the  pump. 

(d)  Size  of  town  and  duties  of  Station  Agent. 

(e)  Cost  of  pumping  bg  gasoline. 

Where  neither  of  two  stations  which  are  near  together  pro- 
vides enough  work  for  one  man,  the  cost  of  operation  can  be  re- 
duced by  having  one  attendant  for  both  pumps.     In  some  cases 
this  may  require  the  installation  of  a  pump  of  greater  capacity, 
but  the  decrease  in  the  cost  of  operation  might  warrant  the 
change. 

4.     Chemical  Analysis. 

The  water  was  collected  in  the  majority  of  cases  at  the 
different  stations  in  gallon  jugs  glazed  both  inside  and 
out.     This  would  insure  the  water  against  materials  that 
might  collect  on  an  unglazed  jug.     The  time  of  the  year 
at  the  time  of  collection  was  noted  as  was  also  the  con- 
dition of  the  well  as  regards  surface  water.    All  water 

was  collected  from  either  suction  or  discharge  and  all 

water 

jugs  were  thoroughly  washed  with  same Abef ere  being  filled. 

Duplicate  analysis    of  each  water  were  made.  Professor 
Parr  or  his  assistant  Mr.  F.  Koch  also  checked  the  result 


0$  oXdoltloiq  11  bai/ol  orod  iibaoilloi  Xoioroo  ooaiA 
mMohji  a  \'d  OOrtlb  q«i/q  a  ol  qpuq  «**!«  o  .toil  *'jrwd» 
boa  bolaallaorai  o*v  aoilaauo  oldl  aollolt  <M»  la  toaiaaa 

•boloa  olaloq  ifflvoXIot  wit 

.loqob  troll  ooaod  qoovq  lo  ooooiold  (a) 
•tab  loq  boq*«q  tola*  lo  tnvmk  (4) 

yxtbnalla  ol  aoiltbba  at  rtartqm'q  lo  OOtlqb  looooi*  (tltti" 

tftl*  Wwftjnr  beta  boioin  .       I  -  •dl^lto   ?ta*a«*  tar 

•lao&A  aotlalfl  li  ootlwb  hfl*  owol  lo  osia    <b)  'Wflfl 
•oallooot  'd  sniqr<rq  It  #0+9  (o) 
•oiq  loriloiiOl  io*n  oia  dolitv  woollolo  owl  lo  iorfit»n  oiotfV 
-oi  od  roo  notloioqo  lo  Itoo  »dt  v»uos  ono  Dl  >:iow  d*ifo«o  o»blv 
oooao  omoo  al    •oojsuq  rfiod  10I  #rj»I»ro11o  oao  islvatf  \6  boozrb 
,Yltooqoo  lolaoi*  lo  qmrq  a  lo  not  loll* toat  o«t*  oilao+1  tol  aidl 

*-#dl  IftOTUMi  lrf:jLl  RoilAloqO  lo  Itoo  odl  ni  0*00100*  odl  llfd 

•Oi+xaito 

•oitxXoaA  IootBo40  *o 

odl  la  oooao  lo  vltiotom  odl  al  bolooXXoo  oao  lolow  odt«  n 
baa  obi  oat  Hiod  boxaXa  o;»*l  aoXXoi  al  oaollolo  ioo-i«ntb 
lodl  olotiolofl  foaioao  lolav  Ml  aitraal  bXvov  oi.ii  .too 
■uiv  odl  lo  ooUl  odT    .3u(.  bisii  ,n.'  .ii  no  looXXoo  Id  ,l« 
-aoo  odl  oolo  aow  oo  bo  ion  oov  aotlooXXoo  lo  ooUl  odl  la 
*olov  XXA    «io lav  ooalivo  obiojoi  aa  XXov  odl  lo  ootltb' 
XXa  baa  oniarfoolb  io  noticro  lorflio  soil  bafooXXoo  oov 
•  bo XX 11  nalod  oiolod  oaoo  dliv  bodoov  xXn^ooioifl  oiov  *  <*J 
looaoloi*.    .of -an  oiow  iol»w  doao  lo    oloxXano  olaolXqaC 
IXuooi  odl  boifoodo  ooXa  doo*  •*  .1*  laololooo  old  io  no* 


by  a  third  analysis. 

Following  is  a  description  of  the  methods  used  in  the 
analysis. 

For  determining  the  following: 

Si0  2»  Fe203  +  Al203»/Vand  MgO. 

Acidified  5Pp  c.c.  of  water  with  HG1,  evaporated  to  dryness 

and  baked.     Dissolved  in  water  +  HC1,  filtered  and  washed  with 

water  containing  HC1. 

I.  P'p1 t.  5102  I.  Solution. 

Ignited  and  weighed.  Heated  to  boiling  and  added 

Added  HF,  again  ignited  and      NH4OH  in  slight  excess, 
weighed.     Loss  ■  SiC<2»  Filtered  and  washed. 


IX.  P'p't.  Fe(0H)3  +  A1(0H)3    II.  Solution, 


Ignited  and  weighed  as 
Fe203  +  AI2O3. 


Added  (NH4)  2^204  to  the 
boiling  solution.  Filtered 
and  washed  thoroughly. 


III.  P'p't.  CaC204 

Dissolved  in  hot  flilute 
H0SO4  and  titrated  with 
standard  KMriO  \  solution, 


III.  Solut ion. 

Concentrated  the  solution 
III,  cooled  and  added 
NH4NaHP04  with  large  excess 
of  NH4OH.     Filtered  and 
washed. 


Iv*  P'P't.     NR4  MgP0  4 


Ignited  and  weighed 
as  Mg2P207» 
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For  Determining  the  Alkalies  and  Sulphate. 
Acidified  500  e.c.  of  the  water  with  HC1,  evaporated  to 
dryness  and  baked.     Dissolved  in  water  +  HC1,  filtered  and 
washed. 

I.P'p1 t.     Si02  I.  Solution. 

Disregarded.  Added  10  c.c.  EaCl2  sal, 

(10  %)  to  the  boiling 
solution.     Filtered  and 
washed. 


11 •  p,P*t.  BaS04 
Ignited  and  weighed. 


II.     Solut  ion. 

Concentrated  and  added 
alkali  free  Ba(0H)2  in 
excess.     Filtered  and  washed. 


III.  P'p't.  Mg(0K)2 
Disregarded. 


III.  Solution. 

Added  (NH4)2C03  and  concen- 
trated.    Filtered  and  washed. 
Repeated  this  treatment  until 
no  more  p'p't.  was  obtained. 
Evaporated  to  dryness  in 
platinum  dish,  baked  and 
weighed  as  NaCl. 


in  b«t©txn  txon  ♦ 


.wsMaXft*  .1 

•Iflt  sXOaS  «o«o  OX  hoM»A 
Hod  •rfiot  ('  ;  OX) 
bn«  banatXi*  .aoMuXoi 


.floUaXoB  .tl 

nl  £(HO)atf  99*t1  IX*4Xj 
•hdrUaw  bit*  tvandl/H  •■«49X# 


antntiaiaJaG  tot 

t  003  batllMoA 

oatUX    .h»-rtd  baa  •••irtnb 

•  baJ<JI*W 

sons 

l^gj   •  ill 


-rraoiroo.  bna  $0!*  Uffif)  b»btA 
h»rlxiiw  ha*  ba*t©*XH  .b«Ja-i} 

•bsaUltfo  aaw  ,)^'q  •ion  on 
at  a;isrr:Tt   o?  '<».tj*n  )qtiir* 
ho*  baiLatf  .{(alb  icnt  Mq 
•Xn*K  ia  beri.ilow 


•b*biAa*atata 


14 


PEKIN,  ILLINOIS. 
WATER     STATION    ON    THE  PEORIA 


AND    EASTERN  RAILWAY* 


I!    *HT    10    VOITATK  ft* 


P  E  K  I  N  ,  I 

DATA    RELATING     TO  I 

Date  of  Installation 
Date  of  Inspection 
Date  of  Test 
Make  of  Pump 

Size  of  Pump  -  Double  Acting 
Additional  duties  of  pumpmen 
Number  of  hours  per  day  pump 
is  in  operation 
Height  ofl  Suction 
Height  of  Discharge 
Size  of  Tank 


LLINOIS. 
SPE0TI01T    PLANT  • 

1880. 
Dec,   21,  1699. 
Jan.     5,  1901. 
P.  M.  &  Co. 
6"  x  5  3/4"  x  10. 
Pumps  at  Mackinaw. 

3. 

20  ft. 
48  ft. 
30»  x  20'. 


########### 
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PEKIN,  ILLINOIS. 


DATA    RELATING    TO     THE    CO-EFPI CIENT     OP    DISCHARGE  TEST. 


Method  Number 

2. 

Average  boiler  pressure 

72  lbs. 

Average  pressure  head  on  pump 

21  lbs. 

Average  number  of  strokes  per  min. 

57. 

Piston  speed  ft.  per  min. 

95. 

Duration  of  test 

1  hr.  9  min. 

Theoretical  discharge  during  test 

8803  gals. 

Actual  discharge  during  test 

7446  gals. 

Co-efficient  of  discharge 

84.6  f 

Theoretical  discharge  per  hour 

7654  gals. 

o 

Actual  discharge  per  hpur 

6474  gals. 

A 


#####.##### 
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Mitt  i  ILLINOIS. 


DATA    RELATING     TO     THE    EFFICIENCY  TEST. 


Duration  of  test 

Actual  amount  of  water  pumped  during  test 

Amount  of  coal  burned  during  test 

Water  evaporated  in  boiler  during  test 

Water  evaporated  per  pound  of  coal 

Coal  consumed  in  pumping  1000  gals,  of  water 

Work  performed  per  pound  of  coal 

########### 


2  hr.  40  min. 
17031  gals. 
215  lbs. 
834  lbs. 
3.88  lbs. 
12.7  lbs. 
31780  ft.  lbs. 


RESULTS     OF    TESTS    AND  INSPECTION. 


Water  pumped  per  day 

Work  performed  per  day  in  lifting  water 
Work  obtained  from  one  pound  of  coal 
Coal  consumed  per  24hrs. 

Coal  consumed  per  1000  gals,  of  water  pumped 
Coal  consumed  per  month 


20000  gals. 
8020800  ft.  lbs. 
31780  ft.  lbs. 
252  lbs. 
12.6  lbs. 
7560  lbs. 
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P  E  K  I  II  ,  ILLINOIS. 
RESULTS    OF    ESTIMATES     Oil  COSTS. 


Cost,  of  plant  complete  $5150.00 

Cost  of  repairs  per  month  at  2  fC  per  year  8.58 
Amount  of  depreciation  of  plant  per  month 

©bp  per  year  21.45 

Interest  per  month  at  rate  of  5  %  per  year  21.45 

Cost  of  labor  per  month  17.50 

Cost  of  supplies  per  month  5.00 

Cost  of  coal  per  month  @  $1.10  per  ton  4.15 

Total  cost  of  pumping  per  month  78.13 

Total  cost  of  pumping  1000  gallons  .130 
Total  cost  of  pumping  per  month  including 

treatment  with  soda  ash  91.57 

Cost  of  coal  per  1000  gals,  of  water  pumped  ,0069 
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PEKIN,  ILLINOIS. 

RESULTS     OF     CHEMICAL  ANALYSIS. 

Soda  ash  required  for  each  1000  gals,  of  water 
Soda  ash  required  for  each  hour  pump 

is  in  operation 
Soda  ash  required  per  day 
Soda  ash  required  per  month 
Cost  per  month  for  treatment  with  soda  ash 

@  2/  per  pound 

########### 

REMARKS. 

Pumpman  also  does  the  pumping  at  Mackinaw.     The  water  is 
taken  from  the  Illinois  River  and  will  form  a  slight  scale. 


1.15  lbs. 

7.47  lbs. 
22.41  lbs. 
672.3  lbs. 

$13.44 
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MACKINAW,  ILLINOIS. 

WATER      STATION      ON      THE  PEORIA 
AND      EASTERN  RAILWAY. 
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MACKINAW,  ILLINOIS. 


DATA    PROM    INSPECTION    OP  PLANT. 

Date  of  Installation  1895. 

Date  of  Inspection  Dec.  21,  1899. 

Date  of  Test  Jan.     7,  1901. 

Make  of  Pump  Cook. 
Size  of  Pump                                                          9"  x  I  l/2"  x  36 
Number  of  Hours  per  day  Pump  is 

in  Operation  4. 

Depth  of  Well  210  ft. 
Height  of  Discharge  -  i.e.-  Prom  top  of 

water  in  well  to  top  of  tank  105  ft. 

Size  of  Tank  24'  x  16'. 

########### 
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MACKINAW,  ILLINOIS. 


DATA    RELATING     TO     THE    EFFICIENCY    TEST  . 


Duration  of  Test 

Actual  quantity  of  water  pumped 

during  test 
Coal  burned  during  test 
Water  evaporated  during  test 
Water  evaporated  per  pound  of  coal 
Coal  consumed  in  pumping  1000  gallons 
Work  performed  per  pound  of  coal 


3  hrs.19  min. 

17314  gals. 
305  lbs, 
1160  lbs, 
3*83  lbs, 
17.6  lbs, 
49780  ft.  lbs, 
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MACKINAW,  ILLINOIS. 


DATA    RELATING  TO     THE    CO-EFFICIENT     OP    DISCHARGE  TEST. 

Test  Number  1,  2. 

Method  Number  2#  2. 

Average  boiler  pressure  90  lbs.  80  lbs. 

Average  pressure  head  on  pump  15  lbs.  15  lbs. 

Average  number  of  strokes  per  min.  25.  25. 

Piston  speed  ft.  per  min.  150.  150. 

Duration  of  test  1  nr.  1  hr. 

Theoretical  discharge  per  hour  5600  gals.  5543  gals. 

Actual  discharge  per  hour  5331  gals.  5223  gals. 

Co-efficient  of  discharge  95.2  94.2  % 

############ 

Average  discharge  per  hour  5277  gals. 
Average  co-efficient  of  discharge  94.7 
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MACKINAW,  ILLINOIS. 


RESULTS     OP    TESTS     AND  INSPECTION. 


Water  pumped  per  day 

Work  performed  per  day  in  lifting  water 
Work  performed  from  one  pound  of  coal 
Coal  consumed  per  day 

Coal  consumed  per  1000  gallons  of  water 

pumped 

Coal  consumed  per  month 


21108  gals 
18657195  ft.  lbs 
49780  ft.  lbs 
374  lbs 

17.6  lbs 
11220  lbs 
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MACKINAW,  ILLINOIS. 
RESULTS     OF    EST  MATES     ON  HOSTS. 


Cost  of  plant  complete  $7097.00 
Cost  of  repairs  per  month  ®  rate 

of  2  %  per  year  11.82 
Amount  of  depreciation  of  plant  per  month 

@  rate  of  5  ft  per  year  29.57 

Interest  per  month  at  rate  of  5  %  per  year  29.57 

Cost  of  labor  per  month  17.50 
Cost  of  supplies  per  month  5.00 
Cost  of  coal  per  month  @  $1.10  per  ton  6.17 

Total  cost  of  pumping  per  month  99.63 
Total  cost  of  pumping  1000  gallons  .157 
Cost  of  coal  burned  per  1000  gallons  of  water  pumped  .009 
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MACKINAW, 


ILLINOIS 


REMARKS  . 

The  water  here  is  fair;  no  scale  forms*    The  co-efficient 
of  discharge  is  exceptionally  high  and  the  pump  is  in  very  good 
condition,     A  higher  steam  pressure  was  carried  than  at  other 
stations. 
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BLOOMING  TO  II,  ILLINOIS. 


WATER     STATION    ON    THE  PEORIA 


AND    EASTERN  RAILWAY. 
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B  L  0  0  II  I  N  G  T  0  N  ,  ILLINOIS, 


DATA    PROM     INSPECTION    OF  PLANT. 

Date  of  Installation  1886. 

Date  of  inspection  Dec.   22,  1899. 

Date  of  Test  May    17,  1900. 

Make  of  Pump  Cook. 

Size  of  Pump  10"  x  9  l/2"  x  36". 
Number  of  hours  per  day  pump 

is  in  operation  10. 

Depth  of  Well  165  ft. 
Height  of  Discharge  (Prom  surface  of  water 

in  well  to  top  of  tank)  99  ft. 

Size  of  East  Tank  18»  x  16'. 

Size  of  West  fftnk  15 »  x  16'. 

#  I  #  #  #  #  #  #  #  #  # 
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BLOOMININGTON,  ILLINOIS. 


RESULTS     OP  TESTS    AND  INSPECTION. 


Water  pumped  per  day 

Work  performed  per  day  in  lifting  water 
Work  performed  from  one  pound  of  coal 

(Mackinaw  Test) 

Coal  consumed  per  day 
Coal  consumed  per  1000  gallons  of 

water  pumped 
Coal  consumed  per  month 


88050  gals. 
72828360  ft.  lbs. 

49780  ft.  lbs. 
1463  lbs. 

16.6  lbs. 
43890  lbs. 


########### 


REMARKS. 


The  water  at  this  station  is  very  good.     There  is  quite  a 
quantity  of  natural  gas  that  is  free  in  the  water  which  may 
account  for  the  small  co-efficient  of  discharge. 
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BLOOMING  TON, 


ILLINOIS. 


DATA    RELATING    TO    THE    CO -EFFICIENT     OP    DISCHARGE  TEST. 


Test  Number 
Method  Number 
Average  boiler  pressure 
Average  no.  of  strokes  per 

min. 

Piston  speed  ft.  per  min. 
Theoretical  discharge  per 

hour 

Actual  discharge  per  hour 
Co-efficient  of  discharge 


1. 

1. 

60.9  lbs. 

14. 

84. 


2. 
1. 

61.7  lbs. 

16. 

96. 


3. 
1. 

61.9  lbs. 

17.8 
106. 


9265  gals.  10588  gals.     "M779  gals. 
9805 

7485  gals.  gals. 


80.8  % 


83.1  % 


10179  gals. 
86.4  f 
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B  L  0  0  m  HT  G  T  0  N  ,  ILLINOIS. 


RESULTS     OP     ESTIMATES     ON  COSTS. 


Cost  of  plant  complete 

Cost  of  repairs  per  month  at  rati  of 

2  %  per  year 
Amount  of  depreciation  of  plant  per  month 

at  5  js  ptr  year 
Interest  on  investment  per  month  at  rate 

of  5  %  per  year 
Cost  of  labor  per  month 
Cost  of  supplies  per  month 
Cost  of  coal  per  month  at  $1.10  per  ton 
Total  cost  of  pump in#  per  month 
Total  cost  of  pumping  looo  gallons 
Cost  of  coal  consumed  in  pumping  1000  gallons 


#5640.00 
9.40 
23.50 

23.50 
15.00 
5.00 
24.13 
100.53 

.037 
.0091 
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MAHOMET,  ILLINOIS. 
WATER     STATION    ON    THE  PEORIA 
AND    EASTERN  RAILWAY. 
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MAHOMET,  ILLINOIS, 

DATA    RELATING    TO     INSPECTION  PLANT. 

Date  of  Installation  1896. 

Date  of  Inspection  Dec.  23,  1899. 

Make  of  Pump  F.  M.  &•  Co. 

Size  of  pump  6"  x  5"  x  10". 

Distance  of  pump  house  from  depot  780  ft. 
Number  of  hours  per  day  pump 

is  in  operation  2  l/2. 

Size  of  Tank  24»  x  16». 

########### 

REMARKS  . 

The  distance  of  pump  house  from  the  station  makes  it  im- 
practicable to  use  a  gasoline  engine.     As  this  pump  is  only  in 
operation  about  two  and  one  half  to  three  hours  a  day  it  would 
seem  advisable  for  the  pumpman  at  Muncie  to  do  the  pumping  at 
this  station.  For  some  reason  height  of  discharge  was  not  ob- 
tained on  inspection  trip,  and  as  the  pump  was  not  tested  it  is 
impossible  to  make  estimates  on  amount  of  coal  used  on  cost  of 
operat  ion. 
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URBAN  A,  ILLINOIS. 


WATER     STATION    ON    THE  PEORIA 


AND    EASTERN  RAILWAY. 
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URBAN  A,  ILLINOI 

1  . 

QAT A    FROM    INSPECTION    OP  PLANT 

Date  of  Installation 

1898. 

Date  of  Inspection 

Nov.  9, 

1899. 

Date  of  Co-ef.  of  Discharge  Test 

Apr.  24, 

1900. 

Date  of  Goal  Test 

Feb.  16, 

1901. 

Make  of  Pump 

Dean. 

Size  of  Pump  Douplex  Double  Acting  10" 

x  8  l/2" 

x  10". 

Number  of  Hours  per  day  pump  is  in  operation 

10. 

Depth  of  Well  in  ft. 

15. 

Height  of  Suction  in  ft. 

8. 

Height  of  Discharge  in  ft. 

86. 

Size  of  Tank 

mm.  •-*  v        v/  »                   A  ill 

30' 

x  20 1  • 

########### 
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U  R  B  A  N  A 


I  11! II  I  I 


DATA    RELATING     TO    THE    GO-EFFICIENT     OF    DISCHARGE  TEST. 


Test  Number 

Method  Number 

Average  boiler  pressure 

Average  pressure  head  on 

pump 

Number  of  strokes  per  min. 
Piston  speed  ft,  per  min. 
Actual  discharge, 

during  test 
Theoretical  discharge, 

during  test 
Cc-cfficient  of  discharge 
Rate  Actual  per  hour 


1.  2.  3* 

1.  l.  JU 

86.4  lbs.  87.5  lbs.  85  lbs. 

40  lbs.  41.3  lbs.  39.8  lbs. 

30.  33.2  24.3 

49.  55.  41. 

6368  gals.  6691  gals.  3028  gals. 


17369.  19119. 


3110  6a/s 


13959. 
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URBANA,  ILLINOIS. 


DATA    RELATING     TO    THE    EFFICIENCY  TEST. 


Duration  of  test 

Actual  quantity  of  water  pumped  during  test 

Coal  burned  during  test 

Water  evaporated  during  test 

Water  evaporated  per  pound  of  coal 

Coal  consumed  in  pumping  1000  gallons  of  water 

Work  performed  per  pound  of  coal 


4  hrs.   31  min. 
69278  gals. 
776  lbs. 
3430  lbs. 
4.42  lbs. 
11.2  lbs. 
73013  ft.  lbs. 


########### 
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URB  ANA,  ILLINOIS, 


RESULTS     OP     TESTS     AND  INSPECTION. 


Water  pumped  per  day 

Work  performed  per  day  in  lifting  water 
Work  performed  from  one  pound  of  coal 
Coal  consumed  per  day 


173690  gals. 
124801394  ft.  lbs. 
73013  ft.  lbs. 
1709  lbs. 


Coal  consumed  per  1000  gallons  of  water  pumped 
Coal  consumed  per  month 


11.2  lbs. 
51270  lbs. 


########### 
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URBANA,  ILLINOIS. 


TABULATED    RESULTS     OF    CHEMICAL  ANALYSIS. 

Amount  of  soda  ash  required  for  each 

1000  gallons  pumped  1.07  lbs 
Amount  of  soda  ash  required  for  each 

hour  pumped  18.19  lbs 

Amount  of  soda  ash  required  per  day  181.9  lbs 

Amount  of  soda  ash  required  per  month  5457.0  lbs 
Cost  per  month  for  treatment  with  soda  ash 

®  2/  per  lb.  §109.14 

########### 
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U  R  B  A  I  A  ,  ILLINOIS. 


RESULTS     OF    ESTIMATES     ON  COSTS. 

Cost  of  plant  complete 
Cost  of  repairs  per  month  at  rate  of 

1  fo  per  year 
Amount  of  depreciation  of  plant  per  month 

@  5  f3  per  year 
Interest  per  month  at  rate  of 

5  f>  per  year 
Cost  of  laboF  per  month 
Cost  of  supplies  per  month 
Cost  of  coal  per  month  ®  $1.10  per  ton 
Total  cost  of  pumping  per  month 
Total  cost  of  pumping  1000  gallons 
Total  cost  of  pumping  per  month  in- 
cluding treatment  with  soda  ash 
Cost  of  coal  per  1000  galloBs  pumped 


$18842.00 

15.66 

78.50 

78.50 
35.00 
5.00 
29.26 
241.92 
.046 

.0063 
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URBAN  A,  ILLINOIS. 


REMARKS  . 

The  water  at  this  station  could  be  treated  either  in  the 
well  or  the  tank# 

The  water  is  very  bad  and  should  receive  some  treatment. 
As  the  quantity  of  water  to  be  treated  is  great  it  would  be 
best  to  sink  a  well  and  see  if  better  water  could  not  be  ob- 
tained. 
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Urban  a. 


M  D  I  C  I  1  ,  ILLINOIS. 
WATER     STATION    ON    THE  PEORIA 
AND    EASTERN  RAILWAY. 


66" 


M  UNO  IE 

DATA    RELATING  TO 

Date  of  Installation 
Date  of  Inspection 
Make  of  Pump 

Size  of  Pump  -  Double  Acting 
Number  of  hours  per  day  pump 
is  in  operation 
Height  of  Suction 
Height  of  discharge 
Size  of  Tank 


ILLINOIS. 

7SPECTI0N    OF  PLANT. 

1896. 
Dec.  20,  1899. 

F.  M.  &  Oo. 
6"  x  5"  x  10". 

3. 

8  ft. 
70  ft. 
24»  x  16». 


########### 
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M  U  N  0  I  E  ,  ILLINOIS, 

RRHILTS     OP  ESTIMATES. 

Estimated  amount  of  water  pumped  per  hour 
(Average  of  Eclipse  Pumps.) 
Amount  of  water  pumped  per  day 
Work  performed  in  lifting  water  per  day 
Work  performed  from  one  pound  of  coal 

(Pekin  Test  Figure 
Coal  consumed  per  day 

Coal  consumed  per  1000  gals,  of  water  pumped 
Coal  consumed  per  month 

#  #  #  #  #  ###### 


7434  gals. 
22302  gals. 
18025560  ft.  lbs. 

31780  ft.  lbs. 
566  lbs. 
25  lbs. 
16980  lbs. 
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M  U  N  C  I  E  ,  ILLINOIS. 


RESULTS     OP    ESTIMATES     ON  COSTS. 

Cost  of  plant  complete  $7519.00 

Cost  of  repair  per  month  ®  2  f>  per  year  12.70 

<KnoL   i nf  ere a  /  on 
Amount  of  depreciat ion^acf  plant  per  month 

®  rate  ofA*  %  per  year  »±» 66 

Cost  of  labor  per  month  20.00 

Cosr  of  supplies  per  month  5.00 

Cost  of  coal  per  month  @  $1.10  per  ton  9.88 

Total  cost  of  pumping  per  month  103.97 

Total  cost  of  pumping  1000  gals,  of  water  .155 

Cost  of  coal  for  pumping  1000  gals,  of  water  .013 
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M  U  N  0  I  E  ,  ILLINOIS. 

RESULTS     OP    ESTIMATES     ON  COSTS 

If  Pumpman  Also  Pumped 
At  Mahomet, 

All  monthly  expenses  outside  of  labor  $83.97 

Cost  of  labor  per  month  15.00 

Total  cost  of  pumping  per  month  98.97 

Total  cost  of  pumping  1000  gallons  of  water  .147 

##7f  ######## 

It  is  assumed  above  that  the  pumpman  receives  $15  per 
month  for  each  station. 

########### 

There  is  so  little  water  pumped  at  either  Mahomet  or 
Muncie  that  the  pumpman  could  very  easily  take  care  of  both 
stations. 
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DANVILLE     J  0  •  |  ILLINOIS. 
WATER     STATION    OH    THE  PEORIA 
AND    EASTERN  RAILWAY. 


DANVILLE  JO., 


ILLINOIS. 


DATA    RELATING     TO     INSPECTION    OF    PLANT . 


Date  of  Installation 
Date  of  Inspection 
Date  of  Test 
Make  of  Pump 

Size  of  Pump  -  Douplex  Double  Acting 
Additional  duties  of  Pumpman 
Number  of  hours  per  day  pump 
is  in  operation 
Height  of  Suction 
Height  of  Discharge 
Size  of  Tank 


1895. 
Dec.  19,  1899. 
Jan.     2,  1901. 
Smith  and  Vail. 
6"  x  5  l/l6"  x  8". 
Helps  on  turntable. 

8. 

19.2  ft. 
62  ft. 
24"  x  16". 
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DANVILLE    J  C  ILLINOIS. 


DATA    RELATING     TO     THE     CO-EFFIOIE:rT     OF     DISCHARGE  TESTS* 


Test  Number 

1. 

2. 

Metnoci  uumDer 

T 

Average  boiler  pressure 

70  lbs. 

80  lbs. 

Average  pressure  head  on  pump 

50  lbs. 

50  lbs. 

Average  Number  strokes  per  min. 

41. 

45. 

Piston  speed  feet  per  min. 

60. 

Duration  of  test 

20  min. 

20  min. 

Theoretical  discharge  gals,  per  hour 

6030. 

7556. 

Actual  discharge  gallons  per  hour 

5128. 

5976. 

Co-efficient  of  discharge 

74.9  fl 

79.8  % 

Velocity  head  of  issuing  jet 

1.316 

1.672 

Size  of  Nozzle 

2". 

2". 

########### 


Average  Actual  discharge  gallons  per  hour 
Average  Co-efficient  of  discharge 


5552. 
77.3  % 
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DANVILLE  JO., 


ILLINOIS. 


RESULTS    OF    TESTS    AND  INSPECTION. 

Water  pumper!  per  day  45000  gals 

Work  performed  per  day  in  lifting  water  43137125  ft/  lbs 

Work  performed  from  one  pound  of  coal  31700  ft.  lbs 

Coal  burned  per  24  hours  1357  lbs 

Coal  used  per  1000  gals,  of  water  pumped  30  lbs 

Coal  burned  per  month  40710  lbs 

#######  #  #  #  # 
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DANVILLE    JO.,  ILLINOIS. 


TABULATED    RESETS     OP     CHEMICAL  ANALYSIS. 


Soda 

ash 

required  for  each  1000  gals,  of  water 

1.59 

lbs. 

Soda 

ash 

Bequired  for  each  hour  pumped 

8.74 

lbs. 

Soda 

ash 

required  per  day- 

71.55 

lbs. 

Soda 

ash 

required  per  month 

2146.5 

lbs. 

Cost 

per 

month  for  treatment  with  soda 

ash  6  2/  per  lb.  $42.93 

JL  JL  JL    JL  JL   JL   JL  JL   JL  JL  JL 

WWWwWwwwwww 

REMARKS  . 

The  pump  at  this  station  is  in  very  bad  condition  and 
should  be  repaired.     Suction  head  of  21  ft.   is  very  high  for 
Duplex  pumps.     The  water  makes  a  medium  hard  scale. 

########  vf## 

The  foot  pounds  of  work  done  per  pound  of  coal  which  is  used 
in  calculating  the  cost  of  operation  of  this  plant  was  obtained 
from  i;he  Pekin  test. 
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DA1TVILLE     JO.,  ILLI1TOI 


RESULTS     OP    ESTIMATES    Oil  OOSTS. 

Cost  of  plant  complete 

Cost  of  repairs  per  month  at  the  rate 

of  3)i  per  year 
Amount  of  depreciation  of  plant  per  month 

@  rate  of  5  /  per  year 
Interest  per  month  at  rate  of  5  %  per  year 
Cost  of  labor  per  month 
Cost  of  supplies 

Cost  of  coal  per  month  ©  $1*10  per  ton 
Total  cost  of  pumping  per  month 
Total  cost  of  pumping  1000  gallons 
Total  cost  per  month  in- 
cluding treatment  with  soda  ash 
Cost  of  coal  consumed  in  pumping  1000  gallons 
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V  E  E  D  E  R  S  B  U  R  G  ,  INDIANA 


WATER     STATION    ON    THE  PEORIA 


AND    EASTERN  RAILWAY, 


A  X 


36 

VEEDER  S  B  U  R  G  ,  INDIANA. 

DATA    PROM    INSPECTION    OF  PLANT. 

Date  of  Installation 
Date  of  Inspection 
Make  of  Pump 
Size  of  Pump 

Number  of  hours  per  day  that  pump 

is  in  operation. 

Height  of  Suction 
Height  of  Discharge 
Size  of  Tank- 
Distance  of  pump  house  from  station 

########### 

REMARKS  . 

The  water  at  this  station  is  good.     There  is  enough  water 
pumped  here  to  warrant  a  pumpman. 


1895. 
Dec.  10,  1899. 

P.  M.  &  Co. 
6"  x  5"  x  10". 

4. 

12  ft. 
66  ft. 
24»  x  16f. 
1175  ft. 
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W  A  Y  N  E  T  0  W  N  ,  INDIANA. 
WATER     STATION     ON    THE  PEORIA 


AND    EASTERN  RAILWAY. 


WAY  NET  OWN,       I  N  D  I  A  IT  A  . 


DATA    RELATING     TO  INSPECT I ON    OP  PLANT. 

Date  of  Installation  1893. 

Date  of  Inspection  Dec#  2fl|  1899# 

Make  of  Pump  p#  M>  &  Co# 

Size  of  Pump  -  Douplex  Double  Acting                    10»  x  6"  x  10". 

Additional  duties  of  pumpman  PUEips  at  Veedersburg. 
Number  of  hours  per  day  pump 

is  in  operation  2. 

Height  of  Suction  12  ft 

Height  of  Discharge  66  ft 


Size  of  Tank 


24»  x  16'. 


########### 

REMARKS  . 
The  water  at  this  station  is  very  good. 
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CRAWFORSVILLE,  INDIANA. 

WATER     STATION    ON    THE  PEORIA 

AND 

EASTERN  RAILROAD. 


It    I  H  T    10  MOITATA 
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ORAWFORSVILLE,  INDIANA. 

DATA    FROM    INSPECT 3  OH    OF  PLANT. 

Date  of  Installation  1898. 

Date  of  Inspection  Dec.  16,  1899. 

Date  of  Test  June    5,  1900. 

Make  of  Pump  Cook. 

Size  of  Pump  10"  x  9  l/2"  x  36", 
Number  of  hours  per  day  pump 

is  in  operation  10. 

Depth  of  well  225  ft. 
Height  of  discharge  -  i.e.-  From  top  of 

water  in  well  to  top  of  tank                                71  ft* 

Size  of  Tank  24*  x  16*. 

########### 
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CRAW^ORSVILLE,  INDIANA. 


DATA    RELATING     TO     THE     COEFFICIENT     OF     DISCHARGE  TEST. 


Test  Number 

Method  Number 

Average  boiler  pressure 


1. 
1. 

58  lbs. 


Average  pressure  head  on  pump  25  lbs. 
Average  number  of  strokes  per 

min.  16.8 


Piston  speed  ft.  per  min. 
Theoretical  discharge  per 

hour 

Actual  discharge  per  hour 
Co-efficient  of  discharge 
Duration  of  test 
Mean  velocity  head 


100 


2. 
1. 

59  lbs. 
22  lbs. 

18.1 
108 


3. 
1. 

62  lbs. 
25  lbs. 

19.7 

118 


11128  gals.  11989  gals.  13049  gals. 

8964  gals.  10284  gals.  11232  gals. 
80.6 

10  rain.          10  min.  10  min. 

.959                1.22  1.44 


85.8  % 


86  % 


########### 
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CRAWFORSVILLE,  INDIANA. 


RESULTS     OP    TESTS     AND     INSPECT  I  Oil. 

Water  pumped  per  day  102040  gals. 
Work  performed  per  day  in  lifting  water           61,005,188  ft.  lbs. 
Work  per  formed  from  on-  pound  of  coal 

(Mackinaw  Test)  49780  ft. lbs. 

Coal  consumed  per  day  1225  lbs. 

Coal  consumed  per  1000  gals,  of  water  pumped  11.9  lbs. 

Coal  consumed  per  month  36750  lbs. 

########### 

REMARKS  . 

This  plant  is  one  of  the  best  on  the  road  and  had  the  best 
appearance  of  all  the  plants  inspected.     The  water  is  good  and 
forms  no  scale. 

########### 
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C  R  A  W  P  0  R  S  V  I  L  L  E  ,  INDIANA. 

RESULTS     OP     ESTIMATES     OP     COSTS  . 

Cost  of  nbnt  complete  $6971.00 
Cost,   of  repairs  per  month  at  rate  of 

2  %  per  year  11.61 
Amount  of  depreciation  of  plant  per  month 

at  5  %  nor  year  29.04 
Interest  on  investment  per  month  at  rate 

of  5  %  per  year  29.04 
Cost  of  labor  per  month 

Cost  of  supplies  per  month 
Cost  of  coal  per  month  at  #1.10  p«r  ton 
T©t«l   cost  of  numpin-r  pee  month 
Total  cost  of  pumping  1000  p-?  lions 
Cost  of  coal  consumed  in  pumping  1000  galloni 


22.50 
5.00 

20.21 

117.40 

.033 
.0065 
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JAMESTOWN,  INDIANA. 
WATER     STATION    ON    THE  PEORIA 
AND    EASTERN  RAILWAY. 
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JAMESTOWN,  INDIANA. 


DATA    PROM    INSPECTION    OP  PLANT. 


Date  of  Installation 
Date  of  Inspection 
Date  of  Test 
Make  of  Pump 

Size  of  Pump  -  Douplex  Double  Acting 
Number  of  hours  per  day  pump 
is  in  operation 
Height  of  Suction 
Height  of  Discharge 
Size  of  Tank 


1893. 

Dec.  16  1899. 
Jan. 

Jtme    4,  1900. 
P.  M.  Sc.  Co. 
10"  x  6"  x  10  l/2". 


6. 

15  ft. 
151.8  ft. 
24»  x  16'. 


########### 
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JAMESTOWN,  INDIANA. 


DATA    RELATING     TO     THE    CO-EFFICIENT     OF    DISCHARGE  TEST. 

Method  Number  2. 

A.verage  boiler  pressure  84  lbs. 

Average  pressure  head  on  pump  66  lbs. 

Average  number  of  strokes  per  min  28. 

Piston  speed  ft.  per  min.  48. 

Duration  of  Test  1  hr. 

Theoretical  discharge  per  hour  8653  gals. 

Actual  discharge  per  hour  6575  gals. 

Co-efficient  of  discharge  76  % 
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J  A  M  E  S  T  0  W  |  , 


INDIANA. 


RESULTS    OP    TESTS     AND  INSPECTION. 

Water  pumped  per  day  39450  gals 

Work  performed  per  day  in  lifting  water  49768090  ft.  lbs 

Work  obtained  from  one  pound  of  coal  31780  ft.  lbs 

Coal  consumed  per  day  1566  lbs 

Coal  consumed  per  1000  gals,  of  water  pumped  40  lbs 

Coal  consumed  per  month  46980  lbs 
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JAM  EST  OWN  INDIANA. 


RESULTS     OF  ESTIMATES    ON  COSTS. 


Cost  of  plant  complete  §8035.00 

Cost  of  repairs  per  month  at  2      per  year  13.39 
Amount  of  depreciation  of  plant  per  month 

@  the  rate  of  5  ^  per  year  33.48 
Interest  per  month  on  investment 

@  rate  of  5  %  per  year  33.48 

Cost  of  labor  per  month  25.00 

Cost  of  supplies  per  month  5.00 

Cost  of  coal  per  month  @  $1.10  per  ton  25.74 

Total  cost  of  pumping  per  month  136.09 

Total  cost  of  pumping  1000  gals,  of  water  .115 

Cost  of  coal  consumed  in  pumping  1000  gals,  of  water  .022 
Cost  of  pumping  1000  gallons  including  cost 

of  treatment  of  water  with  soda  ash  172*45 


########### 


If  0  T 


^  JTTA.MI  TFil  *o  ft' 


:<>• 


■  r 


10  Q 

Jnoa  "ioq  to  4*1  to  *ro0 
■  "100  •oiXuaixo  lo  JeoO 


[  Ol.If  O  rtJnon  ntq  X«oo  lo  iioO 
rfJnom  itq  &aiqm/q  1©  Jaoo  XaJoT 

j  £f*"*x   000 X        t.  OJBftf  Of  **  1  O   J  BOO    XjI  *oT 


qnirq 


00  IB09  lo  lso9 
10  tooO 


********** 


JAMESTOWN,  INDIANA. 
TABULATED    RESULTS     OF     CHEMICAL  ANALYSIS, 


Soda  ash  required  for  each  1000  gals. of  water  1.54 

Soda  ash  required  for  each  hour  pumped  10.1 

Soda  ash  required  per  day  60.6 

Soda  ash  required  per  month  1818. 
COst  per  month  for  treatment  of  water  with 

soda  ash  @  2^  per  pound  $36.36 


########### 

REMARKS  . 

The  water  makes  a  medium  hard  scale  and  is  taken  from  a 
well  near  a  river  which  is  affected  by  floods. 

The  plant  is  one  mile  from  the  station  which  causes  a  great 
deal  of  pipe  friction  in  pumping.     The  primp  here  is  in  very  bad 
condit  ion. 
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IIOIIIIOII, 
WATER     STATION.  ON    THE  PEORIA 
AND    EASTERN  RAILWAY. 
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B  R  0  W  IT  S  B  II  R  G  . 

DATA    RELATING     TO     INSPECT  I  (UN     OF  PLANT. 

Date  of  Installation  1096. 
Date  of  Inspection  Dec.  15,  1899. 

Tvlake  of  Pump  P.  M.  &  Co. 

Size  of  pump  -  Double  Acting  6"  x  5"  10". 

Nuiaber  of  hours  per  day  pump 

is  in  operation  5. 
Height  of  Suction 
Height  og  Discharge 

Size  of  Tank  24«  x  16» . 

Distance  of  pump  house  from  station  200  ft. 

########### 


R  E  U  ARKS  . 


This  station  would  be  a  good  place  to  install  a  gasoline 
engine.     The  pump  house  is  very  near  the  station  and  there  is  bo 
little  water  pumped  that  a  gasoline  equipment  would  be  practical. 
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1001  9  !  119  |      I  I B !  A I  A  I 

WATER     S  T  AT  I  0  II     ON    THE  PEORIA 


A  21  D    EASTER  IT  RAILWAY. 


MOORFIELD, 


I  L  L  I  N  0  1  S  . 


DATA    RELATING     TO     THE     CO-1FPICIKNT     OF     DISCHARGE    TEST  . 


Method  Number  2. 

Pressure  on  Pump  35  lbs. 

Average  number  of  strokes  per  min.  28. 

Piston  speed  per  min.  46. 

Duration  of  Test  1  hr. 

Theoretical  discharge  per  hour  16085  gals. 

Actual  discharge  per  hour  16346  gals. 

Co-efficient  of  discharge  96.7  f( 
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MO  OR  P  I  ELD  ,  ILLINOIS. 

RESULTS     OP     TESTS     AND  INSPECTION. 

Water  pumped  per  day  163460  gals. 

Work  performed  per  day  in  lifting  water  111988056  ft.  lbs. 

Work  performed  from  one  pound  of  coal  73013  ft.  lbs. 

Coal  consumed  per  day  1533  lbs. 

Coal  consumed  per  1000  gals,  of  water  9.4  lbs. 

Coal  consumed  per  month  45990  lbs. 
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M  0  0  R  7  I  K  L  D  ,  INDIANA. 


DATA    PROM    INSPECTION    OF    PLANT . 


Date  of  Installation 
Date  of  Inspection 
Date  of  Test 
Make  of  Pump 

Duties  of  Pumpman  outside  of 
the  pump  house 

Number  of  hours  per  day  pump 
is  in  operation 

Height  of  Suction 

Height  of  Discharge 

Size  of  Tank 


1900. 
Jan.  j,  1901. 
Jan.     3,  1901. 

Dean. 

Has  charge  of  Boiler  House. 

10. 

mm  ft. 

82  ft. 
30'   x  20*. 


########### 


R  E  M  ARKS. 

The  number  of  foot  pounds  of  work  done  per  pound  of  coal  is 
assumed  to  be  the  same  at  this  station  as  at  Ilrbana  and  all  fig- 
ured were  computed  from  that  test.     The  steam  is  furnished  this 
plant  from  a  boiler  which  also  furnishes  steam  for  the  shops. 

The  pump  is  a  new  pump  and  the  results  show  it  was  in  the 
best  of  condition. 
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If  0  0  R  F  I  I  I  D  ,       INDIANA  . 


RESULTS     OF     ESTIMATES     ON  COSTS. 


Cost  of  plant  complete 

Cost  of  repairs  r>er  month  at  2  %  pel"  year 
Amount  of  depreciation  of  plant  per  month 

at  5  %  per  year 
Interest  on  invesmtment  Per  month 

at  5  X  ^er  ftir 
Cost  of  labor  ner  -oonth 
Cost  of  supplies  per  month 
Cost  of  coal  per  month  at  $1.10  per  ton 
Total  cost  of  pumping  per  month 
Total  cost  of  pumping  1000  gallons 
Cost  of  coal  consumed  in  pumping  1000  r*allons 


12. 62 

31.55 

61.55 
25.00 
5.00 
25.29 
131.01 
.027 
.00517 
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MAXWELL,  INDIANA. 


WATER     STATION    ON    THE  PEORIA 

A  N  D 

EASTERN  RAILROAD. 
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MAXWELL,  INDIANA 


DATA    FROM    INSPECTION    OP    PLANT • 


Date  of  Installation 
Date  of  Inspection 
Date  of  Test 
Make  of  Pump 
Size  of  Pump 

Number  of  Hours  per  Day  Pump 
is  in  Operation 

Depth  of  Well 

Height  of  Discharge  -  i.e.-  Prom  top  of 
water  in  well  to  top  of  tank 
Size  of  Tank 


1897. 
Dec.  13,  1900. 
Dec.  13,  1900. 

Cook. 

9"  x  5  l/2"  x  36". 

5. 

219  ft. 

65  ft. 
24»  x  16». 
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MAXWELL,  INDIANA. 


DATA    RELATING    TO     THE    CO-EFFICIENT     OF    DISCHARGE  TEST. 


Test  Number 
Method  Number 
Average  boiler  pressure 
Average  pressure  head  on  pump 
Average  number  of  strokes  per  min. 
Piston  speed  ft.  per  min. 
Theoretical  discharge  per  hour 
Actual  discharge  per  hour 
Co-efficient  of  discharge 
Duration  of  test 


1.  X. 

2.  2. 
56  lbs.  53  lbs. 
18  lbs.  18  lbs. 

22.  21.8 
142. 
4889  gals. 

3950  gals.  4137.9  gals. 

80.8  %  85.3  % 
1  hr.  20  min.l  hr.l  l/2  mis. 


130.8 
4851  gifes. 


########### 


Average  actual  discharge  ^er  hour 
A.verage  co-efficient  of  discharge 


4043  gals. 
83.5  f> 
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MAXWELL  ,       III  D  I  A  1!  A 


RESULTS     OP    TESTS    AND     INSPECT  I  Oil. 


Water  pumped  per  day 
Work  performed  per  day 
Work  performed  from  one  pound  of  coal 

(Mackinaw  Test) 

Coal  consumed  per  day 

Coal  consumed  per  1000  gals,  of  water  pumped 
Coal  consumed  per  month 

########### 


20215  gallons. 
10978241  ft.  lbs. 

49780  ft.  lbs. 
220  lbs. 
11  lbs. 
6600  lbs. 


REMARKS. 


Natural  gas  is  abundant  at  this  station  and  a  20  Horse 
Power  gas  engine  is  used  in  an  elevator  near  the  station.  The 
cost  for  gas  used  by  this  engine  is  only  $1.50  per  month.  At 
the  same  rate  in  pumping  it  would  cost  you  only  $.0025  for  every 
1000  gallons  of  water  pumped.     This  cost  is  far  below  that  of 
coal  and  it  would  be  advisable  to  install  an  engine  here,  even 
if  you  still  kept  the  pumpman. 
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MAXWELL,  INDIANA. 

RESULTS     OP     ESTIMATES     ON  COSTS. 

Cost  of  plant,  complete  $5894.00 

Cost  of  repairs  per  month  95  fj2 

at  rate  of  ?  %  per  year  9.82 
Amount  of    depreciation  of  plant  per  month 

at  rate  of  5  %  per  year  24.55 
Interest  on  investment  per  month 

at  5  %  per  yenr 
Cost  of  labor  per  month 
Cost  of  supplies  per  month 
Cost  of  coal  per  month  at  $1.10  per  ton 
Total  cost  of  pumping  per  month 
Total   cost  of  pumping  1000  gallon! 
Cost  of  coal  consumed  in  pumping  1000  gallons 


24.55 
20.00 
5.00 
'6.66 
87.55 

.128 

.005 
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LYNN,  OHIO. 

WATER     STATION    ON    THE  PEORIA 

AND 

EASTERN    RAIL  V/  AY. 
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LYNN,  OHIO. 

RESULTS     OP  ESTIMATES. 

Average  strokes  per  minute 
Theoretical  discharge  per  hour 
Assumed  co-efficient  of  discharge  which 
is  an  average  of  the  tests  on  Eclipse 

pump  s 

Actual  discharge  per  hour 

Water  pumped  per  day  from  above  estimates 

Work  performed  per  day  In  lifting  water 

Work  performed  per  pound  of  coal,  assumed 

to  be  the  same  as  Pekin  Test 

Coal  burned  per  day  estimated  from  above 

Coal  burned  per  month 

Coal  used  per  1000  gals,  of  water  pumped 


41. 
5018  gals. 

86.9  X 
4360  gals. 
34880  gals. 
17485344  ft.  lbs. 

31780  ft.  lbs. 
549  lbs. 
16470  lbs. 
16.1  lbs. 


########### 
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LYNN,  OHIO. 


DATA    PROM     INSPECTION  PLANT. 


Date  of  Installation 
Date  of  Inspection 
Make  of  Pump 

Size  of  Pump  -  Double  Acting 
Additional  duties  of  pumpman 

Number  hours  per  day  pump 

is  in  operation 
Height  of  Suction 
Height  of  Discharge 
Size  of  Tank 


1896. 
Dec.  10,  1900. 
P.  M.  &  Co. 
6"  x  5  l/2"  x  10". 
He  watches  a  locomotive 
which  stops  here  over  night. 

8. 

13  ft. 
60  ft. 
24*  x  16'. 


###########  ■ 

REMARKS. 

This  station  is  in  great  need  of  attention.     There  has  been 
a  large  outlay/of  money  here  that  seems  to  have  accomplished 
nothing.     If  a  larger  pump  was  located  here  the  pumpman  would 
also  do  the  pumping  at  Arcanum  and  thus  save  a  considerable  a- 
mount  each  month  in  pumpman's  wages.     The  amount  of  work  per- 
formed per  pound  of  coal  is  obtained  from  the  Pekin  test. 
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LYNN,  OHIO. 


RESULTS     OF     ESTIMATES     ON  COSTS. 


Cost  of  nl^nt 

Cost,  of  repairs  per  month:  at  rate 

of  2  %  per  year 
Amount  of  leprae! a ti on  &  Interest  on 

Investment  per  month  rated  at  10  %  ner  year 
Cost  of  labor  par  month 
Cost   of  supplies  par  month 
Cost   of  coal  per  month  at  $1.10  per  ton 
Total  cost  per  month 

Totol  cost  per  .1.000.  gallon!  of  water  pumped 
Cost  of  coal  consumed  per  1000  gallons 

of  water  pumped 
Total  cost  per  month  of  pumpin^  water  if  pumpman 
here  also  pumped  at  Arcanum  (Wages  $15.) 
Total  cost  ner  1000  ^?llons  with  a'ffive  condition 


$7229.00 
12.04 

60.20 
20.00 
5.00 
9.62 
106.26 
.101 

.  0039 

101,26 
.097 
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A  R  C  A  N  "  M  ,  OHIO. 


WATER     STATION    ON    THE  PEORIA 


AND    EASTERN  RAILWAY. 
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A  R  C  A  N  "  M  ,  OHIO. 
DATA    RELATING    TO     INSPECTION    OF    PLANT • 


Date  of  Installation 
Date  of  Inspection 
Date  of  test 
Make  of  Pump 

Size  of  Pump  -  Double  Acting 
Distance  of  Pump  House  from 

Depot  in  ft. 
Number  of  hours  per  day  that 

pump  is  in  operation 
Depth  of  well  in  ft. 
Height  of  suction  in  ft. 
Height  of  discharge  in  ft. 
Size  of  tank 


1896. 
Dec.  10,  1900. 
Dec.  10,  1900. 
P.  M.  &  Co. 
6"  x  B  7/l6"  x  10" 

110. 

4. 
17. 
13. 
4B. 
24»  x  15». 


########### 
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ARCANUM,  OHIO. 


DATA    RELATING    TO     THE    CO-EFFIOIENT     OP    DISCHARGE  TESTS* 


Test  Number 

1. 

2. 

Method  Number 

1. 

1. 

Average  boiler  pressure 

53  lbs. 

51  lbs. 

Average  pressure  head  on  pump 

20  lbs. 

20  lbs. 

Average  number  of  strokes  per  min. 

84. 

85. 

Piston  speed  ft,  per  min. 

140. 

141. 

Duration  of  test 

20  min. 

20  min. 

Theoretical  discharge  during  test 

3366  gals. 

3430  gals. 

Actual  discharge  during  test 

3123  gals. 

3069  gals. 

Co-efficient  of  discharge 

92.8  % 

89.5  % 

Theoretical  discharge  per  hour 

10098  gals. 

10290  gals. 

Actual  discharge  per  hour 

9378  gals. 

9216  gals. 

Mean  velocity  head  in  ft. 

1.042 

1.026 

Size  of  nozzle  used 

3". 

3". 

########### 

Average  actual  discharge  per  hour 
Average  co-efficient  of  discharge 


9292  gals. 
91.6  % 
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ARCANUM,  OHIO. 


RESULTS     OP    TESTS     AMD     INSPECT ION. 


Water  pumped  per  day 

Work  performed  per  day  in  lifting  water 
Work  performed  per  pound  of  coal 
Coal  burned  per  24  hours 

Coal  burned  per  1000  gals,  of  water  pumped 
Coal  burned  per  month 


37168  gals. 
14905824  ft.  lbs. 
31780  ft.  lbs. 
469  lbs. 
12.6  lbs. 
14070  lbs. 
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A  R  C  A  N  U  M  ,  OHIO. 


RESULTS     OF     ESTIMATES     ON  COSTS. 

Host  of  plant  comnlete 

Cost  of  repairs  per  month  at  rate  of 

2  %  per  year 
Amount  of  depreciation  of  plant  per  month 

At  5  %  per  year 
interest  per  month  at  rate  of 

5  %  per  year 
Cost  of  labor  per  month 

Cost  of  supplies  pw  month 

Cost  of  cc?l  per  month  at  $1.10  per  ton 

Total  cost  of  pumping  per  month 

Totsl  cost  of  pumping  1000  ^allo^s 

Cost  of  coal  for  pulping  1000  gallons 

Tot^l  cost  of  pumping  per  month  if  pumpman  also 

pumns  at  Lynn  (Wbges  $15.) 
Total  cost  of  pumping  1000  gallons  if  pumpman 

also  pumpi  at  Lynn 


$6185.00 

10.31 

25.77 

25.77 

20.00 

5 . 00 
7.73 

94 . 58 

•  084 

.0069 

89.58 

.080 
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TROY,  OHIO. 

WATER     STATION    ON    THE  PEORIA 

AND 

EASTERN  RAILWAY. 
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TROY,  OHIO. 


DATA    RELATING    TO     THE     INSPECTION    OP    PLANT • 


date  of  Installation 
Date  of  Inspection 
Date  of  Test 
Make  of  Pump 

Size  of  Pump  -  Double  Acting 
Distance  of  pump  house  from  depot 
Additional  duties  of  pumpman 
Number  of  hours  per  day  pump 
is  in  operation 

Depth  of  V/ell 
Height  of  Suction 
Height  of  Discharge 
Size  of  Tank 


1896. 
Dec,  U|  1900, 
Dec.  11,  1900. 
P.  M.  &  Co. 
7  l/8"  x  5  £/l6"  x  10". 

150  ft. 
Car  Inspector. 

3. 

20  ft. 
17  ft. 
47  ft. 
24'  x  16*. 
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TROY,  OHIO. 


DATA    RELATING    TO     THE    GO-EFFICIENT     OF    DISCHARGE  TEST. 


Method  Number 

Average  boiler  pressure 

Average  pressure  head  on  pump 

Average  number  of  strokes  per  min. 

Duration  of  test 

Piston  speed  ft.  per  min. 

Theoretical  discharge  during  test 

Actual  discharge  during  test 

Co-efficient  of  discharge 

Theoretical  discharge  per  hour 

Actual  discharge  per  hour 


2. 

63  lbs. 
20  lbs. 
60. 

38  min.  57  sec. 

100. 
4463  gals. 
3944  gals. 

83.3  X 
11440  gals. 
10101  gals. 


########### 
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TROY,  OHIO. 


RESULTS     OF    TESTS    AN!)  INSPECTION, 


Water  pumped  per  24  hrs. 

Work  performed  in  24  hrs. 

Work  performed  per  pound  of  coal 

Coal  consumed  per  1000  gals,  of  water  pumped 

Coal  burned  per  day 

Coal  burned  per  month 


30303  gals, 
11899507  ft.  lbs. 
31780  ft.  lbs. 
12.3  lbs. 
373  lbs. 
11208  lbs. 


########### 


REMARKS  . 

The  pump  at  this  station  is  the  same  as  the  one  at  Pekin 
and  the  amount  of  work  done  per  pound  of  coal  is  taken  from  the 
Pekin  Test. 

The  pumpman  is  car  inspector  at  this  station  so  there  would 
be  no  object  in  ustlng  a  gasoline  engine  to  decrease  the  cost  of 
attendance. 
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TROY,  OHIO. 


RESULTS     OP    ESTIMATES     ON  COSTS, 

Cost  of  Plant  complete  $6473.00 
Cost  of  repairs  per  month  at 

2  %  per  year  10.89 
Amount  of  depreciation  of  plant  per  month 

at  rate  of  5  /  per  year  26.97 
Interest  on  investment  per  month 

at  rate  of  5  /  per  year  26.97 

Cost  of  labor  per  month  15.00 
Cost  of  supplies  per  month  5.00 
Cost  of  coal  per  month  ®  $1.10  per  ton  5.56 

Total  cost  of  pumping  per  month  90.39 
Total  cost  of  pumping  1000  gallons  .099 
Cost  of  coal  cdnsumed  in  pumping  1000  gals.  .0067 
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D  U  R  B  I  N  ,  OHIO. 
WATER     STATION    ON    THE  PEORIA 


AND    EASTERN  RAILWAY. 
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D  D  R  B  IN  ,  OH 

I 

0  . 

DATA    RELATING     TO     THE     INSPECT  I  Oil 

OP 

PLANT* 

Date  01  installation 

1896. 

Date  of  Inspection 

Dec 

.   12,  1900. 

Date  or  Test 

Dec 

.  18,  1900. 

Make  of  Purap 

P.  M.  &  Co. 

Size  of  Pump  -  Double  Acting 

7" 

X  5 

3/8"  x  10". 

Distance  of  pump  house  from  Depot 

230  ft. 

Additional  Duties  of  Pumpman 

Car 

Inspector. 

ITumber  of  hpurs  per  day  purap 

is  in  operation 

3. 

Depth  of  Well 

12  ft. 

Height  of  Suction 

5  ft. 

Height  of  Discharge 

46  ft.  6  in. 

Size  of  Tank 

t-i'±         A.     XVJ  . 
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DURBIN,  OHIO. 


DATA    RELATING-    TO    THE    CO -EFFICIENT     OF  DISCHARGE. 


Method  Number 

Average  boiler  pressure 

Average  pressure  head  on  pump 

Average  number  of  strokes  per  min. 

Piston  speed  ft.  per  min. 

Duration  of  Test 

Theoretical  discharge  during  test 
Actual  discharge  during  Test 
Co-efficient  of  discharge 
Theoretical  discharge  per  hour 
Actual  discharge  per  hour 


2. 

68  lbs, 
32  lbs. 
90. 
150. 

1  hr.  11 »  -  30". 
12702  gals. 
10582  gals. 

83.3  % 
10674  gals. 
8891  gals. 


########### 


,1(18 


TTWIMHHM-OD    KHT    OT    I'HITAJXA    A  TAG 


mid  I 


SOTS! 

»i*a  saaox 


•rrUi  i»q  aa 


iddci/H  borstal 
saaaiq'  nallo*  a»*navA 
am/aaanq  a&anavA 
!#•  io  ladaum  a&»iarA 
■ftltvp  .  *i  ba^a  noJaiS 
JaaT  lo  aoJtJtfiuQ 
•k.i.;"!./i  aai*rtoalb  I*ot  JaioailT 
*aaf  aa£*u/b  e^tadoatb  1*1/4 eA 
X   •JiT^oall'  lo  iaaioilla-oO 
oil  *iaq  ajim/loafrb  Iar-^©no*»riT 
luorf  i»q  o^iarfoaib  «u*u*aA 


*********** 


DURBIN,  OHIO. 


TABULATED    RESULTS     OP    TESTS     AND  INSPECTION. 


Water  pumped  per  24  hrs. 

Work  performed  per  24  hrs. 

Work  performed  from  one  pound  of  coal 

Coal  burned  per  1000  gals,  of  water  pumped 

Coal  burned  per  24  hrs. 

Coal  burned  per. month 


27000  gals. 
10489702  ft.  lbs. 
31780  ft. lbs, 
12.2  lbs. 

329  lbs. 
9870  lbs. 


########### 


REMARKS. 

The  pump  at  this  station  is  the  same  as  the  one  at  Pekin, 
and  the  amount  of  work  done  per  pound  of  coal  is  taken  from 
that  test. 

As  the  pumpman  is  car  inspector  ther  would  be  no  object  in 
using  a  gasoline  engine  at  this  plant  to  save  cost  of  attend- 
ance. 

The  well  here  receives  surface  water  at  times  when  the 
water  is  high  in  the  creek. 


•  OXHO      9  K  I  (X  H  Q 


•aX»a  OOOTt  .and  t-C  taq  feeqnuq  iaJ*V 

•adl  .#1  sfc?«o*OX  «fU  tt  naq  haanot-iaf  <«ioW 

♦cdX.n  OBTie  X*or>  lo  bauoq  ano  rv.rn  Btanolia*  *noW 

•a  a*  I  8«SX  r  :.q-,..i  19JAV  lo  •         OOOt  "toq  baanud  X*oD 

•atfX  ••«uf  *t  taq  b*fni/d  X»o!> 

•adX  0T8S  (fiaoa.iaq  h»mi/d  I*oO 

***** 

iBHAIItsp  Tit  ••ttqqv*  *• 

,n£4a1  Sb  ono  t*rf.*  a*  am*  a  ejfl  nl  aotsms*  BlAi  )M  qat/q  erfT 

ffo-rt  a«£*}  at  Xaod  lo  bnuoq  *iaq  a*ob  tfiow  lo  J suae*  ad  J  boa 

.  v»  I  favf* 

lit  loa^do  on     >  bXuow  torfj  *to3oaqaat  "iao  at  ttaeiqru/q  f>  <*  «A 
-brra**«  lo  ?aoo  ay*a  ol  JctaXq  «irfj  **  e-i:     i  »ntXom«a  *  hl 

••on* 

erf  J  narfw  a  ac  t  J  J  a  19  Sam  oo*litra  aavtaoan  a-t#a!  XX aw  tat? 

•rfoano  ad 5  al  tfalif  at  tImv 


/ 


D'URBIH  ,  OHIO. 

RESULTS     OP    ESTIMATES     ON  COSTS. 

Cost  of  plant  complete 

Cost  of  repairs  per  month  at 

3  %  per  year 
Amount  off  depreciation  of  plant  per  month 

©  rate  of  5  f'  per  year 
Interest  on  investment  per  month 

@  rate  of  5  ^  per  year 
Cost  of  labor  per  month 
Cost  of  supplies  per  mpnth 
Cost  of  coal  per  month  @  $1.10  per  ton 
Total  cost  of  pumping  per  month 
Total  cost  of  pumping  1000  gallons 
Cost  of  coal  per  1000  gallons  pumped 

############ 


$6115.00 

25.48 

25.48 
15.00 
5.00 
5.42 
76.58 
.094 
.0067 
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PARMER     CITY,  ILLINOIS, 
WATER     STATION    ON    THE  PEORIA 


A  IT  D    EASTERN  RAILWAY. 
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NEW    CASTLE,  I  (V^/flNa,  . 

WATER     STATION    Oil    THE  PEORIA 
AND    EASTERN  RAILWAY. 
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P  A  X,  T  0  N  ,  ILLINOIS. 


Jf  A  T  E  R     STATION     ON  THE 


ILLINOIS     CENTRAL  RAILROAD. 


P  A  X  T  0  N  ,  ILLINOIS. 
DATA    RELATING     TO     THE    CO -EFFICIENT     OF    DISCHARGE  TEST. 


Test  Number  1. 

Method  Number  2* 

Average  Number  of  strokes  per  min.  26. 

Piston  speed  per  min.  104. 
Duration  of  Test                                                               2  l/2  hrs. 

Theoretical  discharge  during  test  20912. 

Actual  discharge  during  test  9326. 

Co-efficient  of  discharge  44.6 


########### 


Actual  amount  pumped  per  hour 


3730  gals. 
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PAXTON,  ILLINOIS. 


DATA    RELATING     TO     THE    EFFICIENCY  TESTS. 


Humber  of  Test 
Duration  of  Test 

Actual  amount  of  water  pumped  during 
during  test 

Gasoline  used  during  test 

Water  pump  per  gallon  of  gasoline 

Gasoline  used  per  1000  gals. 

of  water  pumped 
Y/ork  performed  per  gallon 

of  gasoline  in  ft.  lbs* 
Gasoline  required  to  perform 
1000000  ft.  lbs.  of  work 


1. 

5  l/4  hrs. 

19913  gals. 
6,828  gals. 


2916  gals. 


.343  gals. 


4256080. 


2. 

2  l/2  hrs. 

9964  gals. 
3.17  gals. 
3143  gals. 

.320  gals. 

4663924* 


.234  gals.       .214  gals. 
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p  AX  TO  IT  ,  ILLINOIS. 

DATA     RELATING     TO    THE     EFFICIENCY  TESTS. 

(Continued. ) 

Cost  of  ?9soli^e  used  in  pumping 

1000  gallons  $0,034  $0,032 

Cost  of  ^ssoline  used  in  nerf ormi"?; 

1000000  foot  rounds  of  work  .0234  .021 

ft  £  ft  £      ft  ft  ft  £  ft  ft ft 

Average  Indicated  Horse  Power  7.96 
Horse  nower  performed  in  lifting  water  2.7(34 

^rater  Horse  Power 

Efficiency   *  35  %, 

Indicated  Horse  ^ower 


ft  4-  ft  ft  -fl  ft  ft  ft  4L 
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PAXTON,  ILLINOIS, 


RESULTS     OP     INDICATOR  CARDS. 


Card  Diagram 
Number  Number. 


Area        Length      Average    Explos'n  Average 
of  of         area  of  I  H  P 

Diagram    Diagram  Diagrams 


1. 

2. 
3. 
4. 


.64 
.60 
.59 
.37 


2.5  5 


.55 


54. 


7.92 


2. 


i. 

2. 
3. 
4. 


.60 
.55 
.57 
.37 
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ii 
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55. 


7.46 
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.59 

.57 

.57 
.56 


ii 


.57 


E7. 


8.48 
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.60 
.55 
.53 
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.54 


59. 
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PAXTON,  ILLINOIS, 


RESULTS     OF     INDICATOR  CARDS. 


Sard      Diagram       Area  Length    Average    Explos'n  Average 

Number    Number.  of  of        Area  of  I  H  P 

Diagram      Diagrams  Diagrams 


5. 


u 

2. 
3. 
4. 


.57 
.49 

.46 
.40 


2.55 


.48 


59 


7.38 
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.65 
.  55 
.48 
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.62 
.58 
.50 
.54 
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56 
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.62 
.57 
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PAX  TO  IT,  ILLINOIS. 

DATA    FROM    INSPECTION    OP    PLANT • 

Date  of  Test  and  Inspection 
Make  of  Pump 
Make  of  Gasoline  Engine 
Number  of  hours  pump  is  in  operation 
Height  of  Discharge 
Size  of  Tank 

########### 
REMARKS  . 

The  pumps  at  this  station  need  repair.     The  co-efficient  of 
discharge  is  very  low  and  accounts  for  the  very  small  ratio 
between  the  Water  Horse  Power  and  the  Indicated  Horse  Power. 
The  engine  was  being  operated  by  a  hot  tube  igniter.     The  cards 
show  that  the  ignition  is  too  late  in  many  cases. 
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May    2,  1901. 
P.  M.  k  Co. 
F.  M.  tc  Co. 

16. 
160. 
22"  x  16". 
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SUMMATION      OF  TESTS. 

Ecliose  Dean  Oook 

Pump .  Pump .  Pump . 

Average  co-ef.  of  discharge  86.9  %  96.3  %  87.4 

Ft.  lbs.  of  work  performed 

per  pound  of  coal  31780  73013  49780 

Coal  consumed  in  perfoeniing 

1000000  ft. lbs.  of  work  31.4  lbs.       13.7  lbs.         20.1  lbs. 

Cost  of  coal  consumed  in 
performing  1000000  ft.  lbs. 

of  work  $.0165  $.0075  $.011 

########### 

R  E  X  ARKS  . 

The  Dean  pump  shows  the  best  results  of  any  of  the  pumps 
installed.     Where  the  water  in  the  deep  wells  rises  near  the 
surface  it  would  seem  more  advisable  to  install  the  Dean  pump 
in  preference  to  the  Oook  pump. 
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CHEMICAL  ANALYSIS. 

The  chenical  analysis  show  that  at  several  stations  tne  wa- 
ter is  very  bad.     The  installation  of  purification  plant 1  would 
be  expensive  and  the  benefits  would  not  in  all  cases  pay  for  the 
outlay.     If  the  water  at  so'-.e  of  these  stations  could  be  treated 
with  soda  ash  ■•  has  been  su'-^ested,   the  water  could  be  improved 
a  ^rest  deal.     This  soda  ash  could  be  placed  in  t  ie  v/ell  or  in  the 
tank.     If  Placed  in  the  tank,   the  tank  would  need  washing  out 
quite  often. 


TABLE     OF    ESTIMATES    MADE     ^OR     A  CERTAIN 
WESTERN     RAILROAD     BY     A    WATER     PURIFICATION  CO,rPANY. 


Station  Capacity  per  Cost  of  treat-  Total  Cost  Cost  of  Ap- 
Number      24  hrs.  Gals,   ing  1000  gals,  per  24  hrs.  paratus. 


1. 

27000, 

Cents. 

2  l/4 

$  .60 

$3500.00 

2. 

30303 

2  3/4 

.81 

3500. 

3. 

37168 

2  3/4 

.91 

3500. 

4.. 

34880. 

3  l/4 

1.12 

4000. 

5. 

30000. 

2 

.60 

3500. 

6. 

20215. 

2 

.40 

3000. 

7. 

163460. 

2 

3.26 

4500. 

8. 

25000. 

2  l/4 

.56 

3000. 

9. 

38450. 

1  3/4 

.67 

3500. 

10. 

102840. 

2 

2.04 

4000. 

11. 

10000. 

1  l/2 

.15 

1500. 

12. 

30000. 

1  3/4 

.51 

4000. 

13. 

45000. 

2  l/4 

1.01 

3500. 

14. 

22302. 

1  l/2 

.33 

3500. 

15. 

173690. 

1  3/4 

3.02 

4500. 

16. 

30000. 

1  3/4 

.51 

3500. 

17. 

30000. 

7 

2.10 

3500. 

18. 

88050. 

6  l/2 

5.72 

3500. 

19. 

21108 

3  l/2 

.73 

3000. 

20. 

20000. 

1  l/4 

.25 

4500. 

Totals 


980466. 


25.30 


70500. 
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CALCULATED     HAVING     PER     YEAR  ON 
THE     SAME    RAILROAD     I?     WATER     WAS  TREATED. 


Annual  Saving. 

Total  saving  in  repairs  estimates  at  50  f  of  total        $7424. 00 

Saving  in  Material  iuo  to  daqrauoo  31l*.00 
decrease 

/i       due  -to h  in  fuel  consumption  13923. 

Total  Saving    $25323.00 

Additional  Expense. 
Interest  @  4  jf  on  the  original  investment 

of  $70500.00  $2820.00 

Actual  average  annual  cost  of  operation  9234.00 

Annual  depreciation  ?c  repairs  @  8  %  5640. 00 

Total  Expense  $17694.00 


Net  Saving  ■ 


$25323  -  $17694  =  $7629.00 
#  #  #  #  #  #  #  #  #  #  # 
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•A60LUH  KtfuiiTES. 

Prom  the  tabulated  results  of  tents  on  gasoline  engines 
which  are  used  for  pimping  water  it  is  seen  that  the  average 
cost  of  per  forming  one  million  ft.  lbs.  of  work  is  ^.0232.  Prom 
the  tests  of  steam  pumps,  the  results  show  that  the  average  cost 
of  performing  one  million  ft.  lbs.  of  work  is  .0116.     As  these 
tests  cover  a  wide  range  of  conditions  it  is  safe  to  say  that 
as  far  as  fuel  is  concerned  the  steam  pump  is  the  more  economical. 

The  makers  of  gasoline  engines  claim  that  the  engine  needs 
so  little  attention  that  the  station  agent  can  attend  to  the 
starting  and  stoping  of  the  pump.     Several  railroads  who  have 
followed  this  plan  find  that  the  cost  of  repairs  under  these 
circumstances  is  considerably  greater  than  the  wages  of  the 
attendants. 

Prom  the  information  at  hand  it  is  fair  to  assume  that  if 
the  pumps  needs  an  attendant  there  is  no  advantage  in  installing 
gasoline  engines.     As  a  means  of  doing  away  with  the  large  repair 
bill,  some  railroad.;  have  a  man  experienced  in  gasoline  engine 
operation  to  take  charge  of  several  different  stations.     On  the 
Illinois  Central  Railroad,  this  plan  is  used  and  on  the  division 
in  which  Paxton  is  located  the  man,  who  has  charge  of  this  W  rk 
had  three  or  four  helpers  so  that  it  is  likely  that  the  cost  of 
labor  in  this  case  would  be  the  same  as  in  the  case  v/here  each 
station  has  its  attendant. 

The  tests  at  Paxtlbn  show  very  po^r  results.     In  this 
station  there  is  a  great  deal  of  loss  in  the  gearing  and  line  of 
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TABULATED  DATA  ON 
WHICH  ARE  USED  FOR 


GASOLINE  ENGINES 
PUMPING  WATER 
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Z01 

shafting  bat  it  ssems  to  be  ths  system  which  is  most  ased  for  lift 
p  ump  s . 

Simce  this  appears  to  be  a  necessary  arrarvament  in  the  com- 
bination of  rrasoline  engines  and  lift  pomps,   it  is  probable  that 
under  ordinary  circumstances  a  gasoline  en^i-e  is  not  as  econom- 
ical where  operated  with  a  lift  pump  as  where  used  in  connection 
with  the  ordinary  suction  to  which  it  can  be  directly  geared. 
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